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<120> NOVEL IMMUNOGLOBIN SUPERFAMILY MEMBERS APEX-1, APEX-2, 
AND APEX-3 AND USES THEREOF 

<130> DB13NP 

<140> 09/745, 605 
<141> 2000-12-22 

<150> 60/172,025 
<151> 1999-12-23 

<160> 44 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2704 
<212> DNA 

<213> Homo sapiens 
<400> 1 

ggaagtggct tcatttcagt ggctgacttc cagagagcaa tatggctggt tccccaacat 60 

gcctcaccct catctatatc ctttggcagc tcacagggtc agcagcctct ggacccgtga 120 

aagagctggt cggttccgtt ggtggggccg tgactttccc cctgaagtcc aaagtaaagc 180 

aagttgactc tattgtctgg accttcaaca caacccctct tgtcaccata cagccagaag 240 

ggggcactat catagtgacc caaaatcgta atagggagag agtagacttc ccagatggag 300 

gctactccct gaagctcagc aaactgaaga agaatgactc agggatctac tatgtgggga 360 

tatacagctc atcactccag cagccctcca cccaggagta cgtgctgcat gtctacgagc 420 

acctgtcaaa gcctaaagtc accatgggtc tgcagagcaa taagaatggc acctgtgtga 480 

ccaatctgac atgctgcatg gaacatgggg aagaggatgt gatttatacc tggaaggccc 540 

tggggcaagc agccaatgag tcccataatg ggtccatcct ccccatctcc tggagatggg 600 

gagaaagtga tatgaccttc atctgcgttg ccaggaaccc tgtcagcaga aacttctcaa 660 

gccccatcct tgccaggaag ctctgtgaag gtgctgctga tgacccagat tcctccatgg 720 

tcctcctgtg tctcctgttg gtgcccctcc tgctcagtct ctttgtactg gggctatttc 780 

tttggtttct gaagagagag agacaagaag agtacattga agagaagaag agagtggaca 840 

tttgtcggga aactcctaac atatgccccc attctggaga gaacacagag tacgacacaa 900 

tccctcacac taatagaaca atcctaaagg aagatccagc aaatacggtt tactccactg 960 

tggaaatacc gaaaaagatg gaaaatcccc actcactgct cacgatgcca gacacaccaa 1020 

ggctatttgc ctatgagaat gttatctaga cagcagtgca ctcccctaag tctctgctca 1080 

aaaaaaaaac aattctcggc ccaaagaaaa caatcagaag aattcactga tttgactaga 1140 

aacatcaagg aagaatgaag aacgttgact tttttccagg ataaattatc tctgatgctt 1200 

ctttagattt aagagttcgt aattccatcc actgctgaga aatctcctca aacccagaag 1260 

gtttaatcac ttcatcccaa aaatgggatt gtgaatgtca gcaaaccata aaaaaagtgc 1320 



1 



ttagaagtat tcctatagaa atgtaaatgc aaggtcacac atattaatga cagcctgttg 1380 
tattaatgat ggctccaggt cagtgtctgg agtttcattc catcccaggg cttggatgtc 1440 
aggattatac caagagtctt gctaccagga gggcaagaag accaaaacag acagacaagt 1500 
ccagcagaag cagatgcacc tgacaaaaat ggatgtatta attggctcta taaactatgt 1560 
gcccagcact atgctgagct tacactaatt ggtcagacgt gctgtctgcc ctcatgaaat 1620 
tggctccaaa tgaatgaact actttcatga gcagttgtag caggcctgac cacagattcc 1680 
cagagggcca ggtgtggatc cacaggactt gaaggtcaaa gttcacaaag atgaagaatc 1740 
agggtagctg accatgtttg gcagatacta taatggagac acagaagtgt gcatggccca 1800 
aggacaagga cctccagcca ggcttcattt atgcacttgt gctgcaaaag aaaagtctag 1860 
gttttaaggc tgtgccagaa cccatcccaa taaagagacc gagtctgaag tcacattgta 1920 
aatctagtgt aggagacttg gagtcaggca gtgagactgg tggggcacgg ggggcagtgg 1980 
gtacttgtaa acctttaaag atggttaatt cattcaatag atatttatta agaacctact 2040 
atgcggcccg gcatggtggc tcacacctgt aatcccagca ctttgggagg ccaaggtggg 2100 
tgggtcatct gaggtcagga gttcaagacc agcctggcca acatggtgaa accccatctc 2160 
tactaaagat caaaatttgc tgagcgtggt ggtgtgcacc tgtatcccag ctactcgaga 2220 
ggccaaggca tgagaatcgc ttgaacctgg aggtgaggtt gcagtgagct gagatggcac 2280 
cactgcactc cggcctaggc aacgagagca aaactccaat acaaacaaac aaacaaacac 2340 
ctgtgctagg tcagtctggc acgtaagatg aacatcccta ccaacacaga gctcaccatc 2400 
tcttatactt aagtgaaaaa catggggaag gggaaagggg aatggctgct tttgatatgt 24 60 
tccctgacgc atatcttgaa tggagacctc cctaccaagt gatgaaagtg ttgaaaaact 2520 
taataacaaa tgcttgttgg gcaagaatgg gattgaggat tatcttctct cagaaaggca 2580 
ttgtgaagga attgagccag atctctctcc ctactgcaaa accctattgt agtaaaaaag 2640 
tcttctttac tatcttaata aaacagatat tgtgagattc acataaaaaa aaaaaaaaaa 2700 



aaaa 



2704 



<210> 2 

<211> 1516 

<212> DNA 

<213> Mus musculus 



<400> 2 

ttcaagttcc acgttcccta ctgctaagag 
caagtgtgaa gttaatcacg acaaccaaag 
aataggggaa cagaaagtct cagcgacaag 
caacacccga ctccgcctgt cagaggatgg 
gctcagggag tgaagtttca cagagcagct 
gagagtctgc agttcttcct ctaaagcttc 
ggaattatga atgggaagcg tcacaagtca 
aaagtccaca aatcatgaac actgatgtaa 
ccctgcaaat cagcaacctt accatggcag 
caaaggactc tgaagtgatc accttcaaat 
acttagaaac taccaactat actctcctgc 
cctgtgtttt gaagaatcaa agtcaaactg 
tctctttagg aggaccaaat gtcactatct 
cttacgtctg cagagccaag aatgctgtca 
gtctctgcaa aggggttcta actaatccac 
tttcaataat cagtgcagtc atactcatct 
gaagaggttc tcttcctttg actagccaac 



tcttagctta 


caaaagatat 


tcttgtaagc 


60 


gtttgctaac 


atagaggaag 


agctctcatc 


120 


cttatgaaag 


aatggctgtc 


tcaagggctc 


180 


tctggctctt 


tccacttgtc 


ttctgcctcg 


240 


cagaccccca 


gctaatgaat 


ggcgttctag 


300 


ctgcagggaa 


gatagccaat 


atcatcatct 


360 


ctgccctcgt 


tatcaaccta 


agtaatcctg 


420 


agaagagact 


gaacatcacc 


cagtcctact 


480 


acacaggatc 


atacactgcg 


cagataacca 


540 


atattctgag 


ggtctttgaa 


cgattgggta 


600 


tagagaatgg 


gacctgccag 


atacacctgg 


660 


tctcagttga 


gtggcaagcc 


acaggaaaca 


720 


tttgggaccc 


gaggaattct 


ggtgaccaga 


780 


gcaatttgtc 


agtctctgtt 


tcgacccaga 


840 


cctggaatgc 


agtatggttt 


atgactacaa 


900 


ttgtgtgctg 


gagcatacat 


gtttggaaga 


960 


atccagagtc 


ctcccagagc 


acagatggcc 


1020 



2 



caggctctcc agggaacact gtgtatgcac 
tcccaaaacc tatcaaaaat gactccatga 
aggaaacagt ggctttaacc ggctataacc 
tcaactataa ctcctgaagg aagagcactg 
caccacagct ctggcttaga ttaatgaagt 
tgcattgttc aaacgctttc taggtggtat 
tagcagggta gtttgactag gaatacataa 
gggacaatgg acctaagaga agtggaataa 
aaaaaaaaaa gcttgt 



aagtcactcg tccaatgcag gaaatgaaaa 1080 
caatttactc catagttaat cattccagag 1140 
aacccattac cctgaaggtt aacactttaa 1200 
cagtgacttg aggaaattaa acaatgctgt 1260 
cagcatctct ggagattgag cgctgccatt 1320 
ggtgagatgc cagagggcta agggccatta 1380 
gatagaaagc ctagaatcgt atcattgaaa 1440 
aattgtgtca cacaaaaaaa aaaaaaaaaa 1500 

1516 



<210> 3 

<211> 1408 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gaattcgaat tcgggacttt ccagaaggac 
gggaggttct ggattttggc tgtcgaggga 
atgaggcccc tgtggagtct gcttctctgg 
gcccaagtgc tgagcaaagt cgggggctcg 
ttccaagtcc gtgaggctat ctggcgatct 
tttttccgag gctccctgga gactctgtac 
cacagcaacc tcagcctgga gctcgggccg 
gtgttgatgg tggacacaag gggccagccc 
gatgcagtgc ccaggcccgt ggtacaagtg 
tccaagacct gccaggtttt cttgtcctgt 
agctggcgac gggagacaac catggacttt 
ggacaggtgc tgagcatttc cctgggacca 
gtctccaacc ctgtcagctg ggacttggcc 
gaggcagcac cagggaaggc ctcctacaaa 
ctgctcctga tgctggttac tctcttctct 
aagaaaaagg atgtccatgc tgacagagtg 
gatctgccat aaaggacaat atgaactgat 
gcacacgatg ctctgggaca taactggtgc 
atgggaatcc tgtcctgcct cgaaggagca 
gaagcaccag cacgtttcac acctccccct 
ttctctgggc aagatgagcc aagcagaaca 
atccagatcc atggggacat taatagtcca 
agtattaacc aactggcacc aaaaaaaaaa 
aaaaaaaaaa aaaaagggcg gccgcccg 



cacagctcct cccgtgcatc cactcggcct 60 
gtttgcctgc ctctccagag aaagatggtc 120 
gaagccctac ttcccattac agttactggt 180 
gtgctgctgg tggcagcgcg tccccctggc 240 
ctctggcctt cagaagagct cctggccacg 300 
cattcccgct tcctgggccg agcccagcta 360 
ctggagtctg gagacagcgg caacttctcc 420 
tggacccaga ccctccagct caaggtgtac 480 
ttcattgctg tagaaaggga tgctcagccc 540 
tgggccccca acatcagcga aataacctat 600 
ggtatggaac cacacagcct cttcacagac 660 
ggagacagag atgtggccta ttcctgcatt 720 
acagtcacgc cctgggatag ctgtcatcat 780 
gatgtgctgc tggtggtggt gcctgtctcg 840 
gcctggcact ggtgcccctg ctcagggaaa 900 
ggtccagaga cagagaaccc ccttgtgcag 960 
gcctggacta tcagtaaccc cactgcacag 1020 
ctggaaatca ccatggtcct catatctccc 1080 
gcctgggcag ccatcacacc acgaggacag 1140 
tccctctccc atcttctcat atcctggctc 1200 
ttccatccag gacactggaa gttctccagg 1260 
aggcattccc tcccccacca ctattcataa 1320 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1380 

1408 



<210> 4 
<211> 335 
<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Ala Gly Ser Pro Thr Cys Leu Thr Leu He Tyr He Leu Trp Gin 



3 



1 



5 



10 



15 



Leu Thr Gly Ser 

20 

Val Gly Gly Ala 
35 

Asp Ser lie Val 
50 

Pro Glu Gly Gly 
65 

Val Asp Phe Pro 



Lys Asn Asp Ser 

100 

Gin Gin Pro Ser 
115 

Ser Lys Pro Lys 
130 

Cys Val Thr Asn 
145 

lie Tyr Thr Trp 



Gly Ser lie Leu 

180 

Phe lie Cys Val 
195 

He Leu Ala Arg 
210 

Ser Met Val Leu 
225 

Phe Val Leu Gly 



Glu Tyr He Glu 



Ala Ala Ser Gly 



Val Thr Phe Pro 

40 

Trp Thr Phe Asn 
55 

Thr He He Val 
70 

Asp Gly Gly Tyr 
85 

Gly He Tyr Tyr 



Thr Gin Glu Tyr 

120 

Val Thr Met Gly 
135 

Leu Thr Cys Cys 
150 

Lys Ala Leu Gly 
165 

Pro He Ser Trp 



Ala Arg Asn Pro 

200 

Lys Leu Cys Glu 
215 

Leu Cys Leu Leu 
230 

Leu Phe Leu Trp 
245 

Glu Lys Lys Arg 



Pro Val Lys Glu 
25 

Leu Lys Ser Lys 



Thr Thr Pro Leu 

60 

Thr Gin Asn Arg 
75 

Ser Leu Lys Leu 
90 

Val Gly He Tyr 
105 

Val Leu His Val 



Leu Gin Ser Asn 

140 

Met Glu His Gly 
155 

Gin Ala Ala Asn 
170 

Arg Trp Gly Glu 
185 

Val Ser Arg Asn 



Gly Ala Ala Asp 

220 

Leu Val Pro Leu 
235 

Phe Leu Lys Arg 
250 

Val Asp He Cys 



Leu Val Gly Ser 
30 

Val Lys Gin Val 
45 

Val Thr He Gin 



Asn Arg Glu Arg 

80 

Ser Lys Leu Lys 
95 

Ser Ser Ser Leu 
110 

Tyr Glu His Leu 
125 

Lys Asn Gly Thr 



Glu Glu Asp Val 

160 

Glu Ser His Asn 
175 

Ser Asp Met Thr 
190 

Phe Ser Ser Pro 
205 

Asp Pro Asp Ser 



Leu Leu Ser Leu 

240 

Glu Arg Gin Glu 
255 

Arg Glu Thr Pro 



4 



260 



265 



270 



Asn lie Cys Pro 
275 

His Thr Asn Arg 
290 

Ser Thr Val Glu 
305 

Thr Met Pro Asp 



His Ser Gly Glu 

280 

Thr lie Leu Lys 
295 

lie Pro Lys Lys 

310 

Thr Pro Arg Leu 
325 



Asn Thr Glu Tyr 



Glu Asp Pro Ala 

300 

Met Glu Asn Pro 
315 

Phe Ala Tyr Glu 
330 



Asp Thr He Pro 
285 

Asn Thr Val Tyr 



His Ser Leu Leu 

320 

Asn Val He 
335 



<210> 5 
<211> 351 
<212> PRT 

<213> Mus musculus 



<400> 5 

Met Ala Val Ser 
1 

Val Trp Leu Phe 

20 

Ser Gin Ser Ser 
35 

Ser Ala Val Leu 
50 

He He Trp Asn 
65 

He Asn Leu Ser 



Lys Lys Arg Leu 

100 

Leu Thr Met Ala 
115 

Asp Ser Glu Val 
130 



Arg Ala Pro Thr 
5 

Pro Leu Val Phe 



Ser Asp Pro Gin 

40 

Pro Leu Lys Leu 
55 

Tyr Glu Trp Glu 
70 

Asn Pro Glu Ser 
85 

Asn He Thr Gin 



Asp Thr Gly Ser 

120 

He Thr Phe Lys 
135 



Pro Asp Ser Ala 
10 

Cys Leu Gly Ser 
25 

Leu Met Asn Gly 



Pro Ala Gly Lys 

60 

Ala Ser Gin Val 
75 

Pro Gin He Met 
90 

Ser Tyr Ser Leu 
105 

Tyr Thr Ala Gin 



Tyr He Leu Arg 

140 



Cys Gin Arg Met 
15 

Gly Ser Glu Val 
30 

Val Leu Gly Glu 
45 

He Ala Asn He 



Thr Ala Leu Val 

80 

Asn Thr Asp Val 
95 

Gin He Ser Asn 
110 

He Thr Thr Lys 
125 

Val Phe Glu Arg 



5 



Leu Gly Asn Leu 
145 

Thr Cys Gin lie 



Val Ser Val Glu 

180 

Asn Val Thr lie 
195 

Val Cys Arg Ala 
210 

Thr Gin Ser Leu 
225 

Val Trp Phe Met 



Phe Val Cys Trp 

260 

Leu Thr Ser Gin 
275 

Ser Pro Gly Asn 
290 

Met Lys lie Pro 
305 

lie Val Asn His 



Gin Pro He Thr 

340 



Glu Thr Thr Asn 
150 

His Leu Ala Cys 
165 

Trp Gin Ala Thr 



Phe Trp Asp Pro 

200 

Lys Asn Ala Val 
215 

Cys Lys Gly Val 
230 

Thr Thr He Ser 
245 

Ser He His Val 



His Pro Glu Ser 

280 

Thr Val Tyr Ala 
295 

Lys Pro He Lys 
310 

Ser Arg Glu Glu 
325 

Leu Lys Val Asn 



Tyr Thr Leu Leu 
155 

Val Leu Lys Asn 
170 

Gly Asn He Ser 
185 

Arg Asn Ser Gly 



Ser Asn Leu Ser 

220 

Leu Thr Asn Pro 
235 

He He Ser Ala 
250 

Trp Lys Arg Arg 
265 

Ser Gin Ser Thr 



Gin Val Thr Arg 

300 

Asn Asp Ser Met 
315 

Thr Val Ala Leu 
330 

Thr Leu He Asn 
345 



Leu Glu Asn Gly 

160 

Gin Ser Gin Thr 
175 

Leu Gly Gly Pro 
190 

Asp Gin Thr Tyr 
205 

Val Ser Val Ser 



Pro Trp Asn Ala 

240 

Val He Leu He 
255 

Gly Ser Leu Pro 
270 

Asp Gly Pro Gly 
285 

Pro Met Gin Glu 



Thr He Tyr Ser 

320 

Thr Gly Tyr Asn 
335 

Tyr Asn Ser 
350 



<210> 6 
<211> 285 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Val Met Arg Pro Leu Trp Ser Leu Leu Leu Trp Glu Ala Leu Leu 
15 10 15 



6 



Pro lie Thr Val 

20 

Val Leu Leu Val 
35 

lie Trp Arg Ser 
50 

Arg Gly Ser Leu 
65 

Gin Leu His Ser 



Asp Ser Gly Asn 

100 

Trp Thr Gin Thr 
115 

Val Val Gin Val 
130 

Thr Cys Gin Val 
145 

Thr Tyr Ser Trp 



His Ser Leu Phe 

180 

Gly Asp Arg Asp 
195 

Trp Asp Leu Ala 
210 

Ala Pro Gly Lys 
225 

Val Ser Leu Leu 



Cys Pro Cys Ser 

260 



Thr Gly Ala Gin 



Ala Ala Arg Pro 

40 

Leu Trp Pro Ser 
55 

Glu Thr Leu Tyr 

70 

Asn Leu Ser Leu 
85 

Phe Ser Val Leu 



Leu Gin Leu Lys 

120 

Phe He Ala Val 
135 

Phe Leu Ser Cys 

150 

Arg Arg Glu Thr 
165 

Thr Asp Gly Gin 



Val Ala Tyr Ser 

200 

Thr Val Thr Pro 
215 

Ala Ser Tyr Lys 
230 

Leu Met Leu Val 
245 

Gly Lys Lys Lys 



Val Leu Ser Lys 
25 

Pro Gly Phe Gin 



Glu Glu Leu Leu 

60 

His Ser Arg Phe 
75 

Glu Leu Gly Pro 
90 

Met Val Asp Thr 
105 

Val Tyr Asp Ala 



Glu Arg Asp Ala 

140 

Trp Ala Pro Asn 
155 

Thr Met Asp Phe 
170 

Val Leu Ser He 
185 

Cys He Val Ser 



Trp Asp Ser Cys 

220 

Asp Val Leu Leu 
235 

Thr Leu Phe Ser 
250 

Lys Asp Val His 
265 



Val Gly Gly Ser 
30 

Val Arg Glu Ala 
45 

Ala Thr Phe Phe 



Leu Gly Arg Ala 

80 

Leu Glu Ser Gly 
95 

Arg Gly Gin Pro 
110 

Val Pro Arg Pro 
125 

Gin Pro Ser Lys 



He Ser Glu He 

160 

Gly Met Glu Pro 
175 

Ser Leu Gly Pro 
190 

Asn Pro Val Ser 
205 

His His Glu Ala 



Val Val Val Pro 

240 

Ala Trp His Trp 
255 

Ala Asp Arg Val 
270 



7 



Gly Pro Glu Thr Glu Asn Pro Leu Val Gin Asp Leu Pro 
275 280 285 



<210> 7 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 7 

cagagtacga cacaatccc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 8 

actccactgt ggaaataccg 

<210> 9 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 9 

ccagtgagca gagtgacgag gactcgagct 

<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 10 

gaggactcga gctcaagc 



Sequence: JNF1 PRIMER 



19 



Sequence: JNF2 PRIMER 



20 



Sequence: JNF3 PRIMER 



caagcttttt tttttttttt tt 52 



Sequence: JNF4 PRIMER 



8 



<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF5 PRIMER 
<400> 11 

ccagtgagca gagtgacg 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF6 PRIMER 
<400> 12 

atcctttggc agctcacagg 

<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF7 PRIMER 
<400> 13 

cttcacagag cttcctggc 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF12 PRIMER 
<400> 14 

gagtcttgct accaggaggg 

<210> 15 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF13 PRIMER 
<400> 15 

gacacagaag tgtgcatggc 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF14 PRIMER 
<400> 16 

tggctcacac ctgtaatccc 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF15 PRIMER 
<400> 17 

cat ct cage t cactgcaacc 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF16 PRIMER 
<400> 18 

gaeteggtet ctttattggg 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF17 PRIMER 



10 



<400> 19 

aagctcagca tagtgctggg 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF18 PRIMER 
<400> 20 

gatttctcag cagtggatgg 

<210> 21 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: LLEWELLYN 4 
PRIMER 

<400> 21 

cccaagcttc cagagagcaa tatggctggt cc 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF19 PRIMER 
<400> 22 

acctgccaga tacacctggc 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF20 PRIMER 
<400> 23 

agacttacgt ctgcagagcc 



11 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF21 PRIMER 
<400> 24 

gctggagcat acatgtttgg 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF22 PRIMER 
<400> 25 

ttaaccttca gggtaatggg 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF23 PRIMER 
<400> 26 

gaacaatgca aatggcagcg 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF33 PRIMER 
<400> 27 

acaggacaag aaaacctggc 

<210> 28 
<211> 21 
<212> DNA 



12 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial 
<400> 28 

cgaaataacc tatagctggc g 

<210> 29 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 29 

tcctgcattg tctccaaccc 

<210> 30 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 30 

ggcagatcct gcacaaggg 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 31 

atcttgccca gagaagagcc 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 



Sequence: JNF34 PRIMER 



21 



Sequence: JNF35 PRIMER 



20 



Sequence: JNF36 PRIMER 



19 



Sequence: JNF37 PRIMER 



20 



Sequence: JNF38 PRIMER 



13 



<400> 32 

gaagctgatg ctggcatggg 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF39 PRIMER 
<400> 33 

catatctccc atgggaatcc 

<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: JNF40 PRIMER 
<400> 34 

ctggcctaag gactttcagg t 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: forward 
primer HIIIDS4fp 

<400> 35 

cccaagcttc cagagagcaa tatggctggt tec 

<210> 36 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse primer 
DS4Bamrp 

<400> 36 



14 



cgcggatccg aggaatctgg gtcatcagca gcacc 



35 



<210> 37 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: forward primer 
Apex2KpnlFP 



<400> 37 

ccgggtacca acagaaagtc tcagcgacaa 

<210> 38 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: reverse primer 
Apex2BamRP 

<400> 38 

cqcqqatccc agggtggatt agttagaac 29 

<210> 39 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: forward primer 
SpeFlagAlfp 

<400> 39 

cggactagtg actacaagga cgacgatgac aagtctggac ccgtgaaaga gctggtcggt 60 
tec 63 

<210> 40 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse primer 
AlXbarp 
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<400> 40 

tgctctagac actgctgtct agataacatt ctcataggc 39 

<210> 41 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Apex-2 forward 
primer SpeFlagA2fp 

<400> 41 

cggactagtg actacaagga cgacgatgac aagagtgaag tttcacagag cagctcagac 60 
ccc 63 

<210> 42 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse primer 
A2xbarp 

<400> 42 

tgctctagac aagtcactgc agtgctcttc cttcaggag 39 

<210> 43 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: FLAG tag 
peptide 

<400> 43 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 

<210> 44 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: FLAG tag 
peptide 

<400> 44 

Met Pro Met Gly Ser Leu Gin Pro Leu Ala Thr Leu Tyr Leu Leu Gly 
15 10 15 

Met Leu Val Ala Ser Cys Leu Gly 

20 
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